Follicular fluid meiosis-activating sterol (FF-MAS) promotes meiotic resumption via the MAPK pathway in porcine oocytes.
Follicular fluid meiosis-activating sterol (FF-MAS) exerts beneficial effects on the meiotic resumption of mammalian oocytes and their subsequent early embryonic development, but the signaling pathway underlying these effects has not been elucidated. Therefore, the objective of the present study was to investigate whether the mitogen-activated protein kinase (MAPK) pathway is involved in the FF-MAS-induced in vitro resumption of meiosis in porcine oocytes. Porcine cumulus oocyte complexes (COCs) were allocated in several groups cultured in TCM-199 medium with different concentration of AY 9944-A-7 (20, 30, 40 μmol/L) or ketoconazole (20 μmol/L) to increase or decrease endogenous accumulation of FF-MAS. Each experimental condition was repeated at least six times. After maturation for 44 h, the resumption of meiosis was assessed by the frequency of germinal vesicle breakdown (GVBD) and the first polar body (PBI) extrusion, The relative expressions of related genes in MAPK pathway [c-mos, mitogen-activated protein kinase kinase (MEK) and extracellular signal-regulated kinase 1/2 (ERK1/2)] at both transcriptional and translational levels were detected to investigate the kinetic trend of expression throughout oocyte maturation in vitro in response to the addition of AY 9944-A-7 or ketoconazole to the maturation medium. Results indicated that AY 9944-A-7 promoted, while ketoconazole inhibited, the in vitro maturation (IVM) of porcine oocytes. Relative expression of meiosis related genes was upregulated by AY 9944-A-7 and downregulated by ketoconazole. With extended culturing time, c-mos mRNA expression levels reached their peak at 12 h of maturation and decreased gradually thereafter, while MEK, ERK1 and ERK2 expression increased after an initial decrease peaking at 44 h of culture in the AY 9944-A-7-group. And the trend of the protein expression of c-mos, MEK, ERK1/2 was basically consistent with the mRNA expression of these genes. These results imply that the endogenous accumulation of FF-MAS is beneficial to resumption of meiosis in porcine oocytes and that MAPK signaling is involved in FF-MAS-induced meiotic resumption.